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INTROLUCTICH

smong the methods suiteble to irercasing egricultural producticn

figure principally the emelioretion of the vegetal metoriel and the upkeep
of the fertility of the soil; thcsec perfections often are realiz:d by a
simultensous vwey end one todey cssocictes very frequantly the problen of
fortilizers to that of the roscarch of vericties heving the power to best
u¥ilize thems In a oountry the progrecs of sgrieulture cen, in & certeln .
measure, measure itcelf by the corsunption of fertilizers; their use merks
an evolution of the traditional culture towcrds a raticnelization of the
production methods, which ternds to trinsform egriculture into en industry,

Thc problem of fortilizers is cxciiined hire in reletionship with
rice-groving and in the geogrephicel freomework of South Vietnan., This
study is ripening; from ell peris the grost rice-growing countries of the
world are scllicited to produce mors to gusrd ageinst alimentery shortege
vhich several overpopulated Asictic countrics suffer from. Vietnem must
arswex, for its part, to this iritcrnctionel offort and this expleins the

ettontion that they are ectuclly bringing te the use of feortilizers in the
rice ficlds, ’

But it is opportune thot & tecanicicn shollld make ths _oint of this
Quastion, put in relief the oxporicrec sequired by the triels end cbsere .
vetions followed fram morc ticn 20 ysers in the ccuntry of Indo Chine.

This is tha osgenticl goel of this icenodr; it {lurnishes, by its vell suppore
ted docwn:ntetion, en oxecllont Lice for tho uxperinents to follow., Right
now ocortein rules of use erc woll knewn and nust not be trensiressed under
ponalty of feilure; they erc harc reccllod with l.cidity.

Know that the suthor has clso trected cnd exposed fronkly the dslicate
quasticn of the revonus of the fertilizer, One must not fuer to sey that
quito often, in eotucl econc.:ic circumsteness, tho use of fortilizers is
rot peying, or alse not cnouzh to intsrast the rice grower; on thc otiaer
hard, it roquires an oxpouditurc thet frequuntly pesscs tho pessibilities
ol the oxploiter., The gonorclizction of tha using of fertilizers thus
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requires govermnmental measures, sithor to fevorize short term credit, or
to force the practice of fertilizing, even if the benefit of particular
farmers remains low, Whatever be the interest withdrawn fram the operation’
by the rice growers, the country must, by this means, incresse its expor=
teble surplus orop; at the sems time thet it carriee out this humenitariean
endeavor, it beses ite economy on a produce of first necessity.
[¢

The use of fertilizers in rice-growing thus appesred here at once as
a technicel problem, by its nature, and e political problem in its epplic-
ation. o o ‘
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The problem of fertilizers
in rice-growing

in South Vietnem

If one compares the average yield of the rice fields of South Vietnam
to those obteined in the neighboring countries eitueted in the seme latitude,
thet is to ssy almost in the ceme climatic conditions (pluviometer, luminose
ity), one declares thet they ere not suffioiently productive. Thus if the
yields per hectare of Sismese lerds, Malayeien and Indian lends sre respec-
tively from 1,600, 1,480, 1,400 kg., that of the rice fields of South
Vietnem is only from 1,200 to 1,300 kg. This small yield (1) is due to
numerous factors whose principels eres a defective hydreulic systes, en
insufficient use of organic end minerel fertilizers). It is e neorly
extensive culture thet dces not demend the contribution of importent cepi-
tals and which despite everything reletes sufficiently thenks to the .
natural richness of the soil. It is howevser possidble to sugment our rice-
growing production in amelioreting the milieu of culture by a more satis-
fying Ixdraulic system and by adopting & more intensive method by employing
fertilizers end verieties of high yields,

The realizetion of this ve:t progrem would permit the yield of the
treditional culture to rise to the level of thet which one obdtains with
selected varieties in the experimentel stetions where the culture is mede
under good irrigation end fertilizer conditions. It would doudle our
rice-growing production.

The amelioration of the culture milieu by the instellation of setis-
fying hydrsulic equipment is the most efficecious method of ameliorating
production (2), however its reslizetion demends time and the contridution
of importent capitel,

(1) It is pecessary to point out that in the aversge yield statistic
given for Vietnam, one takes into account the yield obtained in lands scme.
times very disinherited, while abroad, she rice culture is installsd uniquely
in the regions most favorable to this oulture.

9 w—
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We will confine ourselves in this study to the fertilizer problem.
If, because of the vest stretch of insufficiently meneged land, the jobs
of bydreulic manegement still remain of first importence to South Vietnam in
the sugmentetion of the rice-growing production, the use of fertilizers
could however ameliorate the yisld, on lands managed as well as on those
thet ere not, and would permit an increesing yield going from 25 % to 50 %,
es one often declared in the diverse esseys undertaken at the Indochinese
Rice Oftice, It would above sll haeve the edvantage of being realized at
any time.

The use of mineral fertilizers is almost ignored in the treditionel
culture of South Vietnam. In order to reccumené usage, it it recessery
to put at the disposition of the peasent good fertilizer formules, However,
dospite the reletive uniformity of the nature of the soil, the South=-
Vietncmese rice fields must be redistributed in different rice-grovwing
zones, to which the different fertilizer formulas correspond.

The rational utilizetion of fertilizers thus requires a preliminary
study of the agrologicel end hydraulic conditions of the soil, ond meteor=
ologicel fectors, This data permits one to trace & map of the different:
rice-groving zones, needs in fertilizing elerments for the diverse Zones
end to recommend fertilizer formulss proper to eech region, or if possible
to each province. This study thus comprises the following principsl points:

A, __ Study of the different rice-growing zones of South Vietnam,
B. __ Tertilizer formula for the different rice-growing sones.
C. __ Aoctual situation of the use of fertilisers,

D. __ Intensification of the use of fertilisers.

.

(2) The Vietnanese rice-grower reclizes the importonce of the hydreu.
1lic fector. According to him, the factors conditioning the yield sre cited
in the following order:s ®in the first place weter, in the second fertiliser,
in the third the culturs) works, in the fourth the seeds® (Nhat nuoce,

nhi phan, tem cen, tu giong).
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A Study of the differeant rice-growing zones

As it was earlier seid, the distribution of rice fields in different
zones is besed on ‘¢limstic data, hydreulic end agrological data,

I. . Climeiig conditiona

The temperature being quite regular in ths course of the yesr in Southe
Vietnem, it is, from the climetic point of view, the pluviometer thet coumands
rice-croving. '

The climete is that of tropicel regions end comprises the succession
in the yeer of a dry seeson end e roiny sceson., Beside a somevhat week
luminosity, beceuse of the zrect number of cloudy deys end the relatively
short duretion of the day in reletionship to that of temperete regions (1),
the tompereture end pluviomster factors of South Vietnem ere clesrly
fevorable to rice. The annuel rein frlls vory from 1 m 50 to 2 m, t.et is
to sey 2 to 3 times superior to those registered in the rice-groving
regions of Frence.(Cemsrgue). Beside this substentisl wvater contribution,
the reins contribute emormously to the contribution of fertilizing elements.
The rein weter doses made in Thcilrnd demonstroted thet & totel of 12 l:ilo-
grims of nitrogen per hoctore is deposited enmually by the reins, cbout
three-fourths of this volumn sre constituted by e:ronia end the rest by
nitrete (G, Bortrend slso found treces of K20 and Mg0 in the weter).

The reiny season lests almost 7 months, fram May to Nove.ber. The
rice-groving campsign begins, for heslthy londs, from the beginning of the
humid sieson; for toxic lands, it is somevhat retarded eo thct the soil
cen be weshed by the first reins,

The reins sre not regulnr during the 7. months; the humid s=0:cn is
cut by & suort pericd of dryness, more or less scute, that tekes ;lece

(1) T:e luninosity exerts a crect influerce op tie yield. If ip
Itely, the yield is nearly the quadruple of what one hervests im our country,
it ic larcely due to the luminosity. The number of sunny hours durirc the
4 first months of rice vsgetation is 1203 at Vercelli, wvhile it is only
tbout 700 hours here.
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generslly towards the month of August, This risk often hinders the vege-
tation of the rice and reterds, in the doudble transplanting zone, the
culturel operstions (2nd trensplenting), or occasions an inadequate supply
of weter at the time when the rice has most need of it (newly tranmsplanted
rice pleats),

The end of the reiny secson habitually tekes place at the time of
mcturity of the plants and at the time of harvest, the earth is in generel
quite dry or mmddy. The premature varieties put aside, the rice is harves.
ted in favoradble meteorologicel conditions, the beating down and the
vinnowing cen be, from this fect, executed in the field. The cleansing of
the greins in particuler is greatly facilitated by the presence of the
North wind, )

I, . Oxdrsulis sonditiona

The principal sources of water in South Vietnem are:

- 00 Mekong, thet comprises two principel srteries: the so-0slled
Mekong end the Bessac;

o= the Vaioco with its two arteries: the Orientel Vaico end the
Ocoidental Vaico;

—= the song Domnmai.

The Makong, by its flow and the stretch of orees that it waters is the
most important. DBeginning from Vinh-long, it divides itself into § erms
(Song Co~Chien, 8. Hme-luong, S. Ba-lai and S. My-The). The Mekong mixes
its slluviums with those of the Vaico end the Donnai and the enserdle
forps & vast delta ocut by mltiple arms vhere the salty waters flow,

The ennue) f1oods of the Mekorg du not have $he terrible effects
registered in North Vietnem by the Red River, in case of ruptures of the
dikea; its Ded not Deing dammed the inundation cen spresd 1tself over a
grect area 20,000 and it is rerely sbrupt end violent. The elevation
of :he weter, at the time of ths floods, diminishes gradutlly ss one
sppruaches the see, Being from 3 to 4 m at Chavdos, it lowers itself to
1__2u et Longruyen __ Sadec and to 0 &50 __ 1m st Cantho __ Soctrong;
bslov the course of weter the inundation spreads itself over s larger
region and the proximity of the ses permits a more rapid evacustion of the
water thanks to the sction of the tides.

The choice of the verieties like the practice of cultursl opersticns
is meds in function of these phenamenal floods. Thus in the tone where the
weter bed is deep, the flosting rice is employed; in the longmiyen sons __
Sedec, it is semi-flosting rice; and in the Centho sone __ Vimhlong __
Sootreng, it is rice that requires doudble Srensplasting.
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The flocds still exeracise a beneficial action on the lande . heat they
cover, ebove all the Bassac waters, of neuirel reaction (pH 6, 9, averags
of 51 anelyses of water drawn ouf et different dates and points) and a
good 8ilt content: 238 g 9 to (1).

Apert from the phencmenon of the floods, the liming also plays en
importcnt role in South Vietnemese rice-growing. The lands situeted fer
from the sea end possessing en inferior side to thet of the lev2l of the
high tides benefits from & bi-deily irrigction with easy running weter.
The lcpds possessing a more slaveted side ers only irrigated at the grest
tides, but remein however humid ell year round. These two types of rice
fields belong to the cetegory of rice fields flooded with easy rumning

water; one there ipncludes alsc rice fields receiving water from the rivers
at the time of the floods.

Another cetegory of rice fields is thet of lends covored with briny
weter during a mors or less greet part of the year, One¢ distinguishes,
ectually, rice fields with low dimensions, inundated with salty water by
the rise end faoll of the tides, zund those hrving more elavsted dimensions
aubjocted only %o the rising of *i¢ &rlte by cepillarity., JTnis oitegory
of lcnde demends a perticulsr preperetion (deselting of.the soil), the use

of speciel varieties, resistemt to salty water, like the Cedung Groeopg emd
the Teuhuong.

In addition to these two cetegories of rice fields, one must cite
the rice ficlds with rein water. The=se are the high lends, situeted far
from the course of the weter, They have & very uncertein yield, due to &
sufficient pluvicmeter dbut often poorly distributed. The harvest by this

fact can be compromised if the short dry spell is too accentueted.

111, Agrological conditions

The dense network of weter courses gives to South Vietnam, from the
agrologicel point of view, & certein upity; these ere in genersl lends of
more or less recent alluvisl formation,.

Dospite this uniformity, one can distinguish for South Vietnam:
1) @& zone situated outside of the delts;

2) the so-celled delts;

3) the meritime 2one.

(1) The waters of the Nilg of the Missjasipi, of the Gange have

fer higher silt content; 1 kg 500 for the Nile, 1 kg 750 for the Missiseipi,
1 kg 950 for the Gange,
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The first ccmprises rice fioslds of the provinces of Thudsumot, Bienhoa,
Tsyninbk and a pert of Chaudoc (Occid<ntel segnent). They are of detritel
end alluviel origin, quite (opd, poor however in njtrogen, but in @enerel
sufficiently furniched in end guite rich in K0 (1). Thess cre the
rein water rice fields, of generclly week and vary uncertein yield, becsuse
of the totsl subjection of the culturs to stmospheric conditions. The erea
of these rice fields in this zore is relatively restrained end the major
pert of rice consumed in these provinces come from the more productive
lcnds of the hwest,

2 __ the so~celled delte: By following the Mekong upstreem and down-
stream, one cap there distinguish severasl different rice-growing milieus:

8) The floeting rices zone englobes nearly all of the province of
Cheudoc end e part of longxuyen. These,ers rice fields formed dy rescent
alluviuns that are non-humic, poor in P2 excopt for a large bend situated
along the Mskong for Chaudoc and along the Bacsac for longxuyen. The
copntent in is eQuelly poor, beside the rice fields situatsd in the SV
of Longxuyen end neighbors of Rechgia, Froam the point of view of the
physical pature of the soil, 4% is a question of silt-silicecus; the
‘predominrace of large constituents is dvue to the fact that the zone consider-
od is situated at the beginning of the dejsction cone of the Mekong.

The height of the wster durirg flood times imposes the use in this zone of
perticuler varletiee, flosting rices. The culture remsins very risky,

ond in general, one discounts a good hervest out of three. Thus the produce
tion in the provimce of Chaudoc oscilletas betwson 30,000 and 200,000 tons,
following the dirscticp of the flood (for en area of 150,000 hectares of
rico fields).

Comparabls elements in 0/0¢ of»naturﬁlly;driod lends

Jary poor 8oils,.., re K
Q.10 0.10

pOOI‘ — e o.’o‘..m 0.'0‘0.20 m
av‘rag‘ R Y Y 0.3 "0.” 0.20—-0.30 'n”
rioh ..”o-;:.ﬂ ‘.”075.‘" L%

B =
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very rich_ ...

&

The culturel warks, labors end seeds, are begun early in this zone,
in April _ May, before the reins, tc permit the plsuts to heve sufficiert
vigor at the time of the fioods. The principle risk is insufficient water
at seeding time; the yeers when the reins ere insufficient at the bezinning
of the period, the rice grower sess himself obliged to plant relief seed beds.

(1) Tne estimation of the soils, from a richness in fertilizing
sloments point of view is besed on the fertility scale edopted by the
Indochinsse Rice Office.
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The use of fertilizers is totally ignored in this zone end the success
of the cultures depends on ths meteorological end hydrsulic conditiona;
the yield is aebove all conditioned by the course of the floods, which
begin in general towards the boginning of July.

One cen connect with this type of rice fiolds, the zone of semi-
floatiig rice end decreecsed rice, which is found more downstrsem of the
Fekongs It comprises a good rert of the provinces of longxuyen end Sadec.
Aa with floeting rice, semi-floeting rice is cultivated by direct sead bed,
on a terrain that is worked end herrowed. Vhile floeting rices support
heights of water fram 3 to 4 m, demi-floating rices resist only & amell
height of flood weter; certain ones among them present the seme character=
istica es the flooting rices (knotted roots, special tissues...); others
on the contrary ressemble the ordinery verieties, from wiich they differ
however by their rapid growth or the production of a longer strew. The
diminished rice is a trensplented rice; this culture methcd is precticed
at the borders of the water lines, the depressions remeining imundated for
long periods of time, or in the river islands,

b) Thoe zone of double trensplenting rice comprises the provinces of
Vinhlong, Cantho and @ part of Soctragg. Those are lands h in orgenic
meteriels, abundently provided with X0, however pooxr in « On these
lends, working the soil is very brief; the labor, necessary elsewhere, is
repleced in these lends approeching peet mosses, by & mowing of the grassed
followed by & rolling.

Although the use of fertilizers there may be ignored, this zone
furnishes howsver the best yields of South Vietnam,

3 . Meritime zones the moritime zove (limited by the thick line
drevn on the rap) is subjected to the risiug of the salt water, be it by
the ection of the tides, or by cepillarity in the dry season,

It coniprises:

a) __ The 0ld lmnde of tho provinces of Cholon, Tanen, Gocong, end
& pert of Mytho and Bentre. A guod pert emong them yield 2 cr;ga These
are the rgletively healthy rice fields, however poor in N, in 0S and
rich in X0,

bj __ The new lends of Tz.'avinh. Soctrang, Baclieu, ga hgia apd a

. prrt of Bortre, rich in hums, sufficiently provided in P 0” end K 0,

however very toxic by the invasion of salt water and by the strong content
ir alumine of the lands,. ‘

The oM rice fields are almost the only ones in South Vietnam that
foceive & minerel manure, because of the weering out of the lands exploited
too intensively and for too iovg & time.

1
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The now lends, richer, becr howevor very risky cultures becauss of a
poor hydrsulic system. The mancg:omont of this zone, comprising esgentielly
the digging of the Quen-loc cenal Phung-Hiep, unfortunately provoked
the eccess of selt water inland, Vithout however notebly ameliorating the
drzinsge of surplus waters. Theso lands, excessively toxic, cannot be
cultivated until an energetic washing of the soil by the reins occurs.

The working of the soil which necessitctes the lebors end harrowings is
oftan hindered by the lack of beasts, reering is in effect rendersd same-
times difficult, by the lack of easy running water, when the dry season is
too acute.

The charscteristic, very striking, of the nature of the soil of Socuth-
Vietrem is the toxicity of its lcnds. This toxicity is all the more greater
beceuse the land is more alumeds the old rice fields, better weshed,
having a sestisfectory hydraulic system or an adspted managensnt, are less
toxic than the new lends of the West. The clunied lends bear & particular

vogetation, & smell reed under thwe nene of *Co Neng Kim® Rl !
gquisatisg) whose aspeet end dirensicns very witih the de; cree of toxicity

of the soil: reddish yellow, it pesses from yellow and light green, to
became & beautiful deep green erd etteins the level of one's belt, when it
grovs on faintly alumed lands, In the dry season it is frequent to observe
on the surface of these alumed soils, white effervescences due to the

salts that these lands contein end which, under the influence of capillar
ity phenomenons, raise to the :zurface,

Anothor particulority very well known of t1ese lands is their floccue
lating power; if one there introducess cloudy weters cherzed with silt, they
come out of it completely stripped and perfectly clear. Finally, if they
are submitted to a salted liming, they teke on & friable structure and
without cohesion, rendering difficult the construction of impermesble dikes.

The origin of the alumed lands results from en ensemble of phenom-
enons vhich are quite complex., The essential fector is the very pushed
decainposition of sedimentary rocks or silicated eruptive rocks, notebly
conteining silicates of elunina; this provokes the migretion of siliceous
elements under the form of pseudosolution and the presence in the soil of
free alumina and of colloidel complexas capable of liberating fram it.
" Tais liberation is particulerly accecntuated by the strong acidity of the soil.

The alumine content of these soils is very high as the figures here
bslow show concerning & cultiveted land situated on the circumference of the

" Jones Plein (1).

(1) Bxtract from the Study of lands end alumed wrters by R. F. AURIOL
and IAM-VAN-VALG Publicetion of the Indochinese Rice Office no. 52.
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Content in “Ll' of the solutions of soils from Cau-éneha - .

Semples taken before the rainy season
Results expressed per thousand of of fine earth dried at 100°

Samples Soil  Subesoil

| Disignetian dus éebontitons = Al "“hd
] 1.038 0813
2 1.803 0043
3 1.992 0,973
4 1.621 073

The chenges provoked by alumine (2) ere menifested by an accident
known under the neme of ®tiem phen"; its symptoms recall somewhat those
of certein sclerote maladies, The yield is very reduced above all because
of the great proportion of empty grains.

The mechenism of this intoxication can be thus explaineds

The plant mobilizes its reserves in P2 05 and directs them towards the

‘ebsorbent hairs, zone_of pemetration of the toxic Al ions. These ere then

procipitated by the , this reaction teking place on the spot in the
carticel cells of the absorbant heirs. There results froam it

@) a deficiency of P205 in the plent itself;

b) & particulerly steble clogging of the cortical cells by a precip-
itate of insoluble iron end alumine phosphete. This clogging constitutes

- en impermeeble soreen, stopping all possibility of cemotic changes with

the soil solutions, exchangss N-P-K vitael for ;ge development of the plent,
In perticular, the plant can no longer teke P2 from the soil that ia
negessary to it, would this be only to reconatitute its reserves in this
element, reserves thet it has just exhausted to defend itselif ugainst
the toxic Al ions (MALYE)®, -

The toxicity due to alum in these lands, as that of the marine salt
of the Maritime zone, can be attenueted if the rice grower provides himself
with a satisfactory hydreulic system. The rice requires much water for its
development, and the earth has need of much water to eliminate the toxic
elements thet are found in it,

It is this dilution thet renders possidble the culture of a good part
of the rice fieldss the following table (3) shows the importence of this

(2) The toxicity of elumins manifests itself with & dose of 50 mg of
Al per liter be it less then Og 618 of alumine sulfate per liter of soil
solution (of a kg of earth),

(3) Teken from & study of esrths end alumed soils by AURIOL and VANG
alresdy cited,
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ection. One sees there the differences drewn up in the enalyses of 2
series 4 end B, of J sauples of s0ils and sub-soile __ taken at Cauean-ha,
oxactly in the same places, but ot different epochs; the borings of serie
A being mede iy April 1933, before the reing, those of serie B at the
beginning of duguet, during the reiny season of the same yeexr,

ACTION OF THE WASHING OF Tiig SOIL ON TiB ALUMED 1ANDS OF CAU.AN.HA

(Results expressed per thousand of land dried st mo)
Sites

o Envlosoment | Emplacement | Emplacamest ] En "
D“:na_-n N1 N- 2 , N3 'N‘:“:m
viriny S 88 | s ss .S 8 I”5 s
S t———— ey | e,
J SULFATES
e A DA | 6298 som | 2y o :
S 4 7 330 | 1953 2ees l 353 1 g i
ALUMINE pivoy '
- A 2132 1 109 1w | v 1ae ! .
s ¢ 4] FyH ‘ 7 0% | v oy f o b5+
SOUDE (nargy
- 4 8% | 1Y 1015 1 yene | a0 g
-0 M i 1 i f) | ‘o 1ot e [
i PROTOXYDE pg pgp
- A 1% &1 173 s Qa4 2 [N
. - B ] i ! o ate | brés son | oany oA
]

South Vietnem possesses a dense networs by 8till hes insufticient
cenels (1), The principle freme of the hydreulie progrem cen be considered
88 sufficiently installed in tyue 0ld brovinces; but it is absent in the
nevly {nstolled rice fields zone, It is inexistant in certaip Tegions,

88 in the reed plains end the U.minh end that oves to the tentativs feilure
of culture in thege fertile lerds, el though toxie. Even in the 014
provinces, secondery and tertiary lenogement is stil] lacking, correctly
puttin; the water at the disposition of the rice grower,

The insufficiency of the use of chamicel fortilizers is elso one of
vhe fectors that oontridbutes i lowering the yield above el) in the insuf.
ficiently ncacged lands., The plent mist be more vigorous to resist the
nultipls incidents rosulting, froi: ore hend from the concantration of the
4eme (roduction in the 8p)ace and at the time {monoculture) that is revesled
in goreral by aa even inore intensa ottack of paresites (ot entamologie or
mycologicai origin), on the other bend froa the absence of the water
mstory.

The necoosity of using fertilizers, in particular phosphetes, is atil)
. @rettep by the fact thot the rices cultiveted on our soils heve need of
much to fight agatnst intoxication due to iron and to alumina,

(1) Vo must point out some routes that fatled, such as for example the
Quan-lo ocenal - Piung.Hiep slrecdy mentioned above, and the RechGie route
— Ha-Tien that impedes the flowirg off of the flood ond transforms it
sametimes ip o catastrophic finundstion,

+ -




e

{ ' B __ Zartilizar formulas for iha diffarant rica-groeing zonaa

| A

, Agrological date permits to trece in South Vietnam differext rice-

growing zones that are, es it was said aboves
a) Zone situated outside of the delts;
b) Zone situeted in the delta comprising:

1) the floating rice and demi.floating rice zone;
|
2) the doudle transplenting rono.
¢) Maritine wone. '

!

Besing ourselves on the results of the fertilizer trials, on the
fertilizers epplied in the Indochinese Rice Office Stations, and on the
agrological end hydraulic conditicns, we seerched to. estedblish for each
rice-groving sone, optimum fertilizer formules. The "income® factor m:st
be in line for the choice of fertilizer formulas; by this fact nitrogen
olement, the most expensivg, is in general reduced to the indispensebdle,
although it may be, with , one of the limiting factors of the harvest
nxlx:n:von though its presence be necesscry for the assimilatica of other
[ J nts.

) Zcus altuaiad guiaids of $ha dalia (Thudeumot-Bienhoa-Tayninh).

Not one fertilizer trial was underteken in this zone. At the Ihuoc-
Tun Station (Bien-Hoa), the sdopted fergilizer- formula is 70 kg of Gefsa
phosphate , that is to say 20 kg of por heotere, and 50 kg of celeium
cyapamide, let it be 1l kg of N. The formula employed 14 seen to suit
these soils, sufficiently provided &n PO and rioch in » The nitrogen
dose, a little veak, can be cerried to 15 and even, to 20 kg, either under
the form of azmonium sulfate, or under the form of cyansmide.

The effect of the fertilizser on these lands deficient in nitrogen
vill be socentusted, if the nitrogenous cherdcel fertiliser is replaced
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by e green fertilizer (4 to 5 tons per hectare), or by well conditioned
farm manure,

b) Zana gitucted Jn the delic of iha Makong!

1) Floating rice and semi-flogting rice zone: These lends of recent
formaticn, rich in N, deprived of Ps , mst respond advantageously to &n
epplication of phosphated fertilizer., However beceuse of the floods, there
is reasson to use naturel phosphetes to evoid complete dissipation of
fertilizing elements. A mcssive dose of neturel phosphete ip thus advised.
One will utilize to this effect Gafse phosphete (28 % of P 05) 150 to

175 kg per hectere, or phospste from Tonkin, at the rate of 200 to 250 kg
per hectare,

In the rice fields less provided in 1(20. one can supply potessi
chloride, less expensive then potassium sulfete. Supplying 10 kg of X0
corresponds to 20 kg of potassium chloride.

The spreeding of phosphated fertilizer cen be done either at the
tize of the stubble plowing work, efter the hervest, or at the moment of
the prepcration of the lends, before harrowing.

The spreading of potessium fertilizer can teke place after harrowing,
before seeding.

Or the diminished rices, one con adventsgeously employ naturel phosphates

in the doses cited above. *

2) Doudble trensplenting zone: The Indochinese Rice Office for its
Rechgol station (Centho) used only phospheted fertilizer (150 to 200 kg
of Annan phosphate). Supplying nitrogen is not nescessary on these londs,

for one thing becsuse of the grect soludbility of the nitrogenous fertilizers,

for another thing becsuse of the richness of the soil in this element.
:50 cen, for the lands subjected to a wesk liming, add a weak docse of
0 (15 kg per hectars) under the form of potessium sulfate,

o) Meritiis xons.

In the old provinces of Gocong, Tenrn, Cholon, Giadinh apd a pert of
Mytho, the eorth is more worn cut then elsevhere, The use of minersl
fertilizer bdecomes s necessity crl the Vietnamese rice grower alan reslises
this fect.

Adding fertiliser must be done Dot only on the transplanted rice
fields, dut gain on the nurseries,

oo e

.
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The formulas NP ard nP (1) are the most interesting from the doudble
point of view of economy ond e:elioretion cf yield, according to the results
; : of trials carried out at the Gotrg Steticn (Goocong). In this formls '
i : N2 30 kg of nitrogen; P S 40 kg P50-5; per hectare (1).

For the Trevinh end Bentre londs, the obtained results are nearly
. the seme o8 previously, however the nitrogen dose can be reduced dy half
beceuse of the more elevated content of the s0il in this element, The
formula nP is the dest one (1)

(1) Here are the conclusions fram the fertilizer trisl st Gocong
undertcken by Mr. le~Ty, NCUYEN VAN.IE and J. BIARD.

PN NN Wem s

*The only formulas thet gave us significant differences in yleld are:
- - -—n ‘ - -

|b-:.ut.t—-. 'n:':uc—-‘.
p uil- deFOOS, Pui-&rn
' € =0~ - K
(1) The conclusions given by TRAN.QUOC.KHANH following & fcrtilizer
trial undertsken at Dsloo (Trovinh) in 1932+1933-1934 sre the folvowing:
%a) Phosphoric scid erployed alone, in great or amall dose gives in
‘ three ®hervests incressirg apd importont vrields. The cbtained results
; shov in "a tangidle way that finely ground neturel phosphate (phosphate
' from Tonkin) has 8 "residusl effect thet is very clear during several
yoars and that it s logicsl to conceive thet & “phosphated fertilizer
1 ; st be toned down on seversl successive hervests. The phospheted fertil-
o " izer %ia, despite the sale at s loss of the paddy et this epoch, largely
peying in these rice fields;
: b) Nitrogen mu.t not be employed clone;
¢) Potsssium does not play a shorply defired role;
d) The formula producing the reotest increese in harvest is
nfo_(n = 15 kg "of N under the form of aumonium sulfate; P = 50 kg. of
$20° under the form of paturcl phosphate, vhich is the most profitsble
smong the cumbined fertilizers, ell in boirg the most active?,
All of the formules bcd last yeor given aignificent surpluses®.
"The study of the econcry of fertilizer permitted this author to
couclude thuss the irtrcducticn of Morocoan or Annem phesphetes in the
F ' fertiliser fornmlas allowed to Aininish the returns price of it ond to
renlize for certain ones notadly for NP aon intexecting denefit®,
The following tadle, estadlizhed with the fertiliser prices end the

rate of the peddy ig 1 the aconamy of h of the fertiliser
formlass Didhs SRS TR AL 0kl
Harvest

) Surphu Fhosphate

FORALES T] vALEUR ‘1%. -
.;?t.f_'.':‘:.‘s;::—“i‘_&::f“:v_ug:y The formule NP is
Jvvernnet B B~ 4 Bt B Bl R B ::”x:.mm profit-
.................. A | ku [ TR|s anlesm
A 5;3 4 :ﬁ 1 B P
........ an |- +i® e+ 20
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The suthor of the triel recommended as optimm formiles the following
dosagess -

25 kg of 2205 under the form of nstursl phosphate.
20 kg of N under the form of emmonium sulfate.

L]
L

The ensemble of these results allows us to recammend for the different
provinces of South Vietnem formulas of optime fertilizer. However, if
these formules cen be considered as velucble for the mejority of rice
fields from & provinee, they must be modified in the cese vhere the fertil-
izer is mede on & perticuler lend, that is to asy presenting physicel

- apd chemical cherscteristics other then those that one gonerelly observes

in the province.

TABLE I

Formulas of optime fertiliser for the different provivces of South Vietnem.

) { -
\ FORMLES & FAREES
= PROVINGES | ey «a...:...m in elements (utivo)
N eo &'0 per heuvtare
» . |
» N
1] %
» 2’: "
%0
" % »
» bl
» %0
» “ »
2B
» »
g N
w
g b
[ I E ’
{ "
L
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Lheige of Laxtilizera

Knowing the fertilizer formules for the differeamt rice-growing zomes, -
we cen procede to the choice of fertilizer, factor whioh plays en importent
role in fertilizing. The sketch that we heve given on the nature of the
s0il permits to treace the generel principels in the choice of fertilizer,
It is pecessary to recammend:

1) The use of alkalizing fertilizers, the natursl acidity of the
soils does not permit the use of ecidic fertilizers or fertilizers with
ecidic tendency.

2) The generalization to excess of the politic of phomphated improve.
ments to stop the natursl toxicity of tropical soils., These phosphated
improvements will be presented under & relatively little assimilable form
to prolong their action.

3) Deside these 2 points, one must tcke into eccount the econcmic
fector thet most precccupies the rice rower. This is the revenue in the
use of fertilizers. JFor thet, it is recessery, as much 28 possidle, to
choose the lesst expensive fertilizers, fram preference those of local
production, In this work, we will ocoupy ourselves only 'dth 3 fundamen-
tal feztilisers putting et the disposition of the plant the Neluh’' ¢lements;
oven though other elements such &3 menganese (1), megnesiume.. play &
fundamental role 8lso in the nutrition of the plent,

The following tadle giving the quantity of elements teken up from the

801l per ton of peddy per hectere, shows the importance of nitrogen in the
mtrition of rice,

Blenents taked Mo i | “exnins ol

up from 8081l | LU | ke e ool M| Olemeen

per ton of —&vorego— -Strev.

per heotare oo ..o 2415 tovg ’ §311 | %) mormee 4ui (X) aVerace after the
o 148 23w is esiew 6] gnalyses mede ot OIR
N 1 ' 3= 10 we b rONR

Lty 0.2 ¢+ M, &~ & m-w-ﬁ v on 55 varieties from

M 1) xa]is ) e | South Vietnam,

Froa the point of view of efficacity, ’205 must de cited ip first
place ir the South Vietnrnese d ce-grovirg by its role in mutrition, and
sdbove tll in the desintoxicction pointed out sarlier. It is tie limitirg
fretor of the harvest, while nitrogen is of the least importance, decsuse
of the nature) richness of the soil in this element. Fotessium , although
absorded in macsive dosage by rice, possesses & campletely secondsry role.
One does not find it in certein formulecs. th Vietnamese lands are well
provided in this element. A werk dose of X'0 however proves itself useful

(1) The trisls that I undertook myself at the Indochinese Rice Office
ohov that the grester the M: dosege, the more the odteined yield is Snoreas-
.a. ¥ith a dose of 15 kg of sobu. the yield 1is doubled. Notice thet
N is pot found in the South Vietnmese soils.
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85 this element renders the plint more resistent to sicknesses,

s) __ NITROGENCUS FERTILIZERS

The nitrogenous fertilizers are counter indicated in South Vietnam
due to their extreme solubility crd the ease of their erosion. On the
other hand, the rice, in particulrr rices of the plain, have a merked
preference for ammoniec mitrogen, 2lso, only the ammoniscal fertilizers
ere studied here; certein authors (CHIATELLI) declare that the nitrated
fertilizers sometimes diminish the rield.

&opdur gulfatas

This nitrogenous fertilizer is the most cammonly amployed in our rice.
fields. However it will be esble to bo replaced sdventageously by other none
acidifying fertilizers and & more eleveted contont in useful elements.
Armonium sulfate having only @ content of 20 £ in N, s of a non "peying’
use sbeve sl) for the lands estrenged fram the centers becsuse of the
elevated price that occasions its trenspors,

Azmopiun shloridas

This fertiliser conteining 26 £ of useful nitrogen, is still more
acidifyiug then the preceding one. Its use is not equally advissdble, al though
it better supports the cherce of burdensome trcnafers on the long interior
diatcnces,

Saladis cycnsaldar

The nitrogen content of tiic fertilizer is also week (22 £), but
it contains at the scme time 30 to 60 £ of lime., We recccmend its use
for our londs, at lesst for tie future, sfter the study of detter spochs
of epplicstion and also mode for sprecdirg (1). The lubriceted or gramu-
lated presentstion permits on the other hcnd to reduce the wests that one
esn reprocch ¢rude e¢nd pulverulont cysnsmide for., It thus conserves itself
batter, end can ve apreud without risk of prodlems, as much for the cultures
a8 for those thet monipulste it,

Dcea (2)0
Ures hcs @ strong content in useful elements (44 £) end must be the choice

(1) Tais fertilizer is still an ener;eiic cradicide., The wastes

ccused by the crede in South Vietran justify its use for them slone. It
is also & herdicide when one utilizes it in increased dossge; the rroduct
ie caustic in direst contect vith humid vecetstive tissues.
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nitrogenous fertilizer for the lends situated at great distances..
Amohiec (u%0R):

Armonisc represents & fertilizer of the future, Its manufacture
will be able to be realized in Vietnem and its effect on ylield seams to
be superior to thet of emmonisc sulfate, sccording to triels realized &t
the Indochinese Rice Ofiioe. Anhydric a monjum will be less interesting,
es it is difficult to conserve and its spreeding necessitates e perticuler
materialo

A mixed fextilizer, armoniwn phosphete is iuteresting by its nature
end its ¢ Sjent in useful elements, This fertilizer conteining 53 % of
soluble P5 and 21 £ of N, permits to better solve the problem of trens-
port, thus giving more possibilities of revenue to the fertilizera, Its
use in the rice fields must still be put under study, because of its
richness in soluble elements; there is place to utilize it in small repeated
doses, in proportion as the needs of the rlant.

rd

Ir teble I thet gives the optire fertilizer formmlas for the diverse
rice-growving zones of South Vietnam, the nitrgenous fertilizers that we
recommend sre emmoniac sulfate, whose use is alreedy very generslized,
cyanamide snd emmonisc, but the last ore is still ignored in Indochinese
agriculture. However, the results obteined both at the Indochiness Rice
Offir and ebroed already euthorize its populerization.

b) __ FPHOSRHATE FERTILIZERS

Ihe aixpls ok gccmolex superplogphate, despite its strong content in

Poo (45 to 50 % for double superphosphate), is counter indicated for

the lends of South Vietnam, beceuse of its ecidity and its excess solubile
ity thet compromises all chance of etteining & substential revenue from it.

(2) The trials having for goel to compare the different forms of
nitrogencus fertilizers show in general, both ebroad enmd in South Vietnen,
that emmoniac sulfete is the most efficaceous, howaver in one of the trials
reclized at Iw-loc in the course of the 1930-1931 period one de¢clared
that the oyecnemide form merks "a light edventace over sulfate end is 126
with caleiur cyenamide, 113.5 with aumoniac sulfate and 118 with urea.

The declereticns mage abroad on the residual effects of emmmium sulfate

and of ammoniac (NH”) show thet there is often edvante e in cuanging the
form of nitrogenous fertilizer; the use of the sems product, above all of
amoniac sulfete, leeds often to a noteworthy drop in yield if one stops

the, addition of fertilizer., The use of nitrogenous fertilizer, to be ratiorne
al, mst thus comprise en slternate deposit of armoniec sulfate, of oyene.
mide end urea,
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Their P205 is liberated too repidly end ia fixed by the iron and slumins
sclts before having rendered service tc the vegetables,

phosphata (1) bas strong content in P 05 (39 to 40 %) gave the
beat results on our rice fields. However, because of its strong solubility,
it is preferable to use it under a roof ard in smell repeated doses,

The pnospactes, in particulsr the priur-l rhasohokes coatzining exn
eleveted lime content, still plecys the role of an improvement and corrects
the acidity of our precticelly decclecified soils. The liming alone does
not give most often discounted effacts, according to the divsrse trials
realized at the Indochinese Rice Office (2).

The ncturzl phosphates, as much imported as ocal, are the most
*paying®. Their use is simple; one can utilize them in messive dosege
like base fertilizer, without fecr of a dsnger of toxicity with regerds
to the seed bede gg the newly trensplented plents, without fear of loss
by washing, as 1’2 is powerfully fixed by the soil. There sxists in
North Vietnam end in Central Vietnam importent deposits of matural phosphates;
their exportotion will put et the disposition of the rice grower of South
Vietnem a choice fertiiizer frow the technicel amd economicel point of view, (3)

(1) Bmployed comperatively with the local matural phosphate (Annam
phosphate) or imported (Algerien phosphate), the dicalecium gives & better -
growth in yield (fertilizer trials et Phuloc) but its revenue is8 less.

(2) This negative action of the lime is not yet explained., AURIOL
ard VAIG said:s *Why does ocne not obtain 2 useful effect with lime¥

Practiced in high "dose, would liming liberate iron or alumine hydretes in

"colloidal state with de-flsking of the ¢ley%

Or else, in the processes of desaturation of thesa scils, the aguile
ibriun between alimentery cations, would it be modified in such a way that
a depressive effect would affect the vegetation, even if the absolute
content in each of these elements remained sufficient, in which case the
iiming would not permit to remedy the poor states of the soil, dbut would
risk to cggravete the disequilibrium existing emong the cctions (CIAMINAIE),

(3) One notices on the lends of the Phwmy stetion (Giedinh) that
the spreading of naturcl phosphetes modifies the spontaneous flora of the
rice fields, it is characterized by the predomirace of & Pontedieraces
of large edible leaves, the ¥eginalis Presl. (Rau choo), very
sensible plant to the action of herbicidea &t bottam of 2-4, D.

n
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The action of the naturzl phosphctes howaver is slow end is not olearly
evident until the 2nd rice-growing pericd (1), There is thus interest in -
rendering them more soluble snd directly assimileble by the plaat, Their
trarsformation into superphoaphetes is not recormended for the reasons
given above, vhile their sclubilization by silica, in pressnce of alkaline
carbonates and alkaline oarth cerbonetes to transform them into base
phosphates is to Le recammended. According to MALYE:s ™olten phosphetes
are the future phosphates for te improve.:nts intsresting nct only to
Indochina but to the majority of tropicel soils under hot and humid climataes,
Their progressive solubility in time mekss an improvement in choice of
tiem for the treatment of our scid end toxic 30ils. Anothér adventegse of
the molten phosphates resides in the fact thet, to cbtein them, it was
necessary to incorporats an importent pert of pure silica, In o'e agidie
lands, silicetes of caloium phoocphate in molten atate deccompose themselves
in libsroting ecolloidal silice. This in contsot with toxie seits f-om the
80il, iron end slumina hydroxyides, fipishes by giving sscondary and tertiary
claeys of kaolinite that can only improve the soil and neutrelize ihe toxic
action of the.dioxidea of alumina iron®.

o) __ POTASSIUM FERTILIZERS

The two stendard coumercizl forms of potassium ferfilizer’a are pota’i-
sium chloride end potessium sulfete (2), '

These are fertilizers of hich content in fertilizing elements (46 ¥
of x20 for the first end 48 % for the second), which permits them to
support ths burdsns due to transports. Poorly used these fertilizers
can have desestrous effects, as the contributed elements have a tenduncy
to favorize the generslization of an acidity of eupplementary exchenge;

it is necessary to first stop, by phosphated fertilizers, the excess of
free Al ions,

(1) One cen ocite, as an sexemple, the results obteined in one of the
later fertilizer triesls reslized by the Indochinese Rice Office at the
PouaMy Station.

Yield obtained in the first period (Favorable atmospheric conditions) |

R T ey e
JM‘EI ,'%f’v""l 7Tl IR AR
Yield per hec. PR Brperan hrviey Tmu - . -
. X3 p _.‘--1 0 .
Gurplug on tripSed-whdmen LM i e " | Yield obteined ai 2uvd
- s deunibme compaene (et rnriduese)
. Tha.. G P e 'M'T'z';“'cm) 11 1n ) period
LL‘*'-""‘.'-_*____.-‘ W k! (Unfevoreble atmospheris

The surplus of yield is more mcrked et the 2nd period thaﬁ%‘gétﬁgageceuse of
the slow trorsformation of phosphetes, of weering out of besic reserves of the
triel in relation to the preceding pericd,
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Potassium ch’'oride would be prefercble to potassium sulfate, because
it is mich less expensive; however the exchenge acidity that provokes the
chlorides is higher than thet due to the sulfetss. Potacsium sulfate
remaing fram this fact the only fertilizer to recammend for the rice fields

sof 3outh Vietnam, et least fram the technicel point of view,

‘Mede of smreadins the fertilizers

4s we previously saw, the use of phosphetes under the form of natural
phosphates is simple. The principel is to spread them in messive propore
tion es early as possible.

The use of nitrogenous fertilizers is more delicate,

Sulfete of emmonia with greet solubility must bhe spreed under a roof,
To avoid complete losg, it i8 good to use it in amall repeated doses, say
in 3 times:
1/3 vefore transplenting
1/3 under roof at tillering
1/3 15 days before flowering.

he it 2 times:
1/2 vefore trensplenting
1/2 15 deys before flowering.

-
-’

, One can advontegeously utilize ¢yanamide before trensplenting, the
complement of nitrogenous fertilizer bvefore flowering being given under
form of sulfate of ammonia, &s the cycnamide employed as covering fertil-

izer can burn the leaves., However to avoid these wastes one can operate
thus:

a) One mixes the fertilizer with the earth (1 part fertilizer plus
100 perts earth); one puts them 2ll into piles, then weters., Spreading is
done when the cyesnamide is decompoced, that is to say when the heat fram
the piles is returned elmost to normel.

) One can spreed fertilizer in first mixing it with earth (1 port
fortilizer, 6 parts earth) however, one must avoid as much as possible
putting the fertilizer in ccpicet with the leaves,

(2) Results from a comperetive tricl of yield between chloride end
potassium suifete undertrken at Fhuloe, show that one can note a slight
edventage from the point of view of amelioration of the production in favor
of chloride, BIARD goncluded *In the choice of potessic selt the rice
growor must thus let himsglf be guided by the question of the price of
returns of the unity of K¢,

" M e e e
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For the direct seeding rice fields emd in the nurseries, the &pplic-

'ation of the cycnamide must be dcne in 2 to 3 weeks, before the seed ded

in sufficiently humid soil, beccudse of the hemafulness of this fertilizer
on the young seedlings in particuler,

Tac uixture of fertilizers thet the rice grower himself must cerry out
on the farm elso requires a certsin number of preccutions. Some fertilizers
cen react on one another and egglamerete themselves, thus constituting a
herd ness necessitating en ofton imprscticel fresh grinding sgain. The
essociation of certein ones eauong tham can give place to losses of fortile
izing elements or to a diminisuing of activity of these last ones. It is

thus for exemple, that those containing lires cyeansmide, slags, natural

phosphates end csleium improvenents ere susceptible to proveke the ahiftins
of the nitrogen of ammoniac fertilizers or orgsnic fertilizers amd to
render the phosphoric acid of the suparphosphates less soluble.

Ve give below a teble of ccmpetibility and incompetibility of the
fortilizers frequently employed in the South Vietnamese rice-growing.

Zabla of mnmu.m &l of ingoupaiihility
LfL difforont Lartilizers.
Sulfcte of armonia
: TSI Suljate dammoniague ) —_"'—-‘:,
Organic . Snarsi ~
fertilizers ! ..,...,,.,. Urke Urea
| .1
 Cramemide S de pommee| POtROS1 UM 82 1t8
!
Idine ' Chous, M
Phos;:hf::: i Condres !l::‘- SuperphosAates 1

cinders

One st not mix the fertilizers thet occupy the points joined by the
thickest lines (). One mix~s irmediately before their usege those that
are united by the doudle lines (2). One cen elweys mix the fertilizers
that occupy the extremities of the fine lines (.

'l
.
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C . Actusl gitustion of the uae
of ninarel fartilizars in South Vietnam

The use of minerel fertilizer is very restreined ia South Vietnam.
Thus for an area cultivated in rice field of 2,307,000 hectares in the
1938-39 period, the consumetion of fertilizers was only 4,663,500T
(importation stetistics furnished by the Chamber of Ccmmerce of Saigon),
camprises:

Zhogphckaed fartilizers:
Mirorel superphosphotesecsssesesseercsesessese 2,191, T

Yhosphated or manufactured fertilizerseecescces  218,.9
Superphosphete of bone or phosphate precipitated

£rom bONOG.esescccscscssasssescscesssnsesnsne O. 2
Divorsoy\u..............o........u.o.n....ou wo 9
Mitregancus fartilizeras
Orgenic fertilizers (GuaIIO) eeceessecsscsvonste 2, 1

Nitrate of synthetic soda, Colciwi cysnamideeee 2,201 7

One cen add to this tomnege 40,300 tonas of molten natural phosphates
from North Vietnem,

One thus sees that in recerd to the total cultivated area the guanti.-

ties of fertilizer employed aro insignificent, This weak utilization of
the miperv] fertilizer is due tc severcl couses:

Ignorance of the rice growers:

The use of minerel fortilizer is limited to the {3d provincess Cholon,
Tconan, o pert of Nytho and of Goccug thct ia to say ir the ric: f{iolde
using two j;eriods. But even in these 2cnea & :ood nutber of rice growers
ignore the funderental notions of the use of fertilizers, the "qucntitative?
role of the diverse fertilizing elei:ent- (. Pe Ko) and the lows that
govern their use, The choice of fertilizers, in treditionel culture,
is sometises not bosed on the deficiency of the soil in such end such
element. Thus if s neighbor or s relative used such end suci & fertilizer,
with success, the pessent does not hescitate tc iwitate him, even if his
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lands do not need it.
Mode of holding lands:

80 % of the lands of South Vietncu are exploited by the fermers.
The ferm contract is most often esteblished only for one yeor, this inse-
curity of the "ta-dien® situsiion does not encourege bringing amelior
atiops (manegement ___ fertilizer) es one is mot certain of ulteriorly
profitirg from it. The lend proprietor, more learned in general, tekes
no interest however in his lends end talka to the farmers in terms of
finonciel relations only. :

Expenaiveness of fertilizing elements:

But the principle fector thot limits the use of fertilizers is dispute
ably the expensiveness of fertilizing elements., One attributes failure
all sttempts to popularize the use of minerrl fertilizeg. A4lso, numerous
studies were elresdy mede by the Indochinese Rice Officé in view of determ-
ining the question of revenue, sterting fram the best fertilizer formulss.
The results obtained show thet the use of fertilizers {s not profitadle,
even though the amelioraticn of the yield mey be substential (1),

(1) Thus in @ semi-industrirl trinl of naturel phosphates at Soctrang,
the calculstion of revemue geve for a fertilizer of 200 kg of natursl
phosphates the following figuress

Incresce in yield.......................u.... u 31. (1 81‘ 22 kg I;OO)
Rav Denofitesc sassssscesccocsoscosessocecsnns '0325X&1.7.5 -
Cost of fertilizZereececccocscesssscccscoionsses .
(vitaout trepsport coct frau Scigon-Soctrong ebw -- -
spreading cost) i -
Not benefiteccccvecccececvccscccsssssccconssns 1‘56

equivelent to 6 gia peddy. .

It is necessery to 644 to this figure the net benefit originating
from residucl effects, the rercining influence fram this fertilizer can
isst 3 years. One remarks thus in the trisl on the use of netursl phosphates
pointed out in reference 1 on poge 23 thet the surplus yield cdteined
ot the 2nd periocd is higher then thct registered at the first one, Be
that as it zmay, the use of fortilizer is not suffiociently profitadls to
encourage the Te-dien to employ it.

v ——
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T4BLE GIVD.G THE FRICE IN IIASTRES I, C. OF THE UNITY OF FERTILIZING
EIEMEITS AT SAIGAN ALD IN FRAILCE (the frenc is evaluated in piastres on
the basis of 10 fr. = 1$ I. C. course 1939)

wr:-_l»hﬂ_ —."_l“ Indoching Origine
Asmte (IN) ....... 0.3 795429 | Sullste dammonieqee
Acide phospharique.
1108 k\) ...... ::g 5,2”, ll:‘:'.-y,-h--, iate
¢ Pt KOy ..., . Chlurore e o tiree
A,;’,"m ! Potessium ohloride
(] 1 o TP Q' ',n |1‘---‘ e et §

The chemicel fertilizers were thus more expensive in Indo Chipa then
in Frence end this disedventege is still eccentusted, for the Vietnamese
rice grower, by the fact that rice is a poor product,

This expensiveness of fertilizer still cleasrly appeers if one comperes
the price of & kilo of eotive elament of fertilizer in relation to vheat

in Frence apd rice in South Vietnom;
Expresased in kilo

— . '«-“-- u«-’;‘w——-— -
Spesnd 00 X
NI A h!b_'jl- A The prices ere bdesed
v ddyef whest
Nite darte Fammenio] 113 A s pei. sent b on thoce practiced in
PP do Mhyprephumphie] 3.7 06 vorvm po | 1939
A0 du chlorure do put 4 03 tiyuis ra 1999

Aotuclly (1952), the price of fertilizer is also elevated, a ton of
sulfcte of amonium sells at 2,290800 (1) either 11350 per kilo of nitroe
gen corresyording to 10 kilog of ~°gdy. A ton of phosphete from Algeris
at 97700, or 3350 the kilog of r’: .

The revenue factor is sertcinly the limiting fastor for the use of
fertilizers; the use of minercl fortilizer will be intensified only wvhen
the value of the useful elements of fertilizers is lowered,

(1) Dslivered to the stor st Scizon.
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With the gratis distribution of fertilizer (1), such &s they do lotely,
the question of ruvemiv is no luscer valid, Howevoer the results cbtained
sre not those that ome is in the riht to discount beccuse of a pon-rational
use of fertilizers in tredition:l rice-crowing. It is necessary to put at
the djaposition of the rice yrovwer optiua fertilizer formulss,

On the besis of the previously recamended formulas for the diverse
rice-growing sopes, it is possidle to cclculete, province by province,
the quantiiy of fertilizer necessary for the rice fields.

TABIR II
Jonnaza of faxtilizing slamenta uaed o South Yietncn
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(1) Tdo cretias dictritution of fortilisor is a ¢

w3 lurtilicers 8:d

Cootizou to uttorunto tho doficit of roduction (reduction of the cultivated
trov teetuzo of ;rodlaw). It ricks  arhops to hebituste the rice gcrower
to o Lbremu )y claveted boroliesrry sxrsin (nd reclized i:itation from
v dad W to fird without icterest the much more
Pouucad bomelit, dut rom.ul, thuet vill procure the use of bought fertilizers,

"
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The consurmetion of t;{t lizer: would be 5cisod to & tonnage ofs
32,0C0T of N, 7€,0007 of exd 7,000T of K™0.

Nitrozen will be used under the foru of cclcium cyenemide; or half
under the form of sulfete of arrionium., It will be necessery thus to
furnish to the South Vietnamese rice ;rowor:

76,500 tons of ecleiur ererciide crnd
78,000 tons of sulfute oi onz.onium,

Fhosphoric ecid villPBe furni:hed for the 2/3 by naturel phosphate
fram North Vietnam (38 X 0 totrl), it rarcining under the form of
dicaloium phosphate, that is to sey rbout:

137,000 tons of phosphrte fram ilorth Vietnem,
65,000 tons of dicelciuz phosphate,

Fotegaiua will be exployocd under the forwm of potrssium chloride,
despite the inconveniences cited furiiier up. It is chosen for its price
taat is half of that of potossiun sulfete. Tue tonnage of utilized fertil-
iszer will be in the order of

15,000 tons of po'taniu.n chlcride.

Copdisicna of jatenaificaliiug dn taa uas of Laxtlilisera

Tue revems fagtor of wiich w aavo ;ruvicusly 3poken of is the
edsortic)l fmotor of intensificiticn in the uve of fertilizers. As long &s
the fertiliier will recnin sligatly poylug, €ll populerication enter;.rise
of propcgenda will be cCestired for fuilure, Tue egricuiturer is like the |
zanufacturer, it is pot only necoszary for hiu to ;roduce more, but to
produce nore and at & less expensive price.

DEVISE, former director of the Indochairose Rice Office, in a ueeting
vith the Council of Aduinictraticn of this ectodlisheont 3cid in effect;
*One saould not allov hinself to hcve illusions on the escnacic josgibile
ities of inernl fertilizer if tho sctutl cource of fertilizers sud of the
stddy ssintain theaselves. Tae developuont of the use of fertilizers
will only coma about if we find less costly sources of fertilizing elswueats,
ebove 2ll oh the side of nitroior.

The nstursl resources of the country perajt in effect to put et the
dispocition of the egriculturers fertilizers st a lower price with a politiec
of & more pushed industrialization of the country®,

a2
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The industriaslization plon previewed in fact the mamufacture of
armonie from atmospheric nitrogen, the creation of factories that mede
carbide and calcium, This last one, being the departure point of numercus
synthesis industries, such as tue ranufacturing of solvents (trichloreth-
ylene, carbon tetrachloride) &nd acetic acid that one can transform eesily
ond econanicelly into cyanenide.

The importent deposits of netural phasphetes (1) and the possibilities
of trcnaforning them under Lore coluble forms will put at the diasjosition
of tae peasant fertilizers wiose use conditions the production in South
Vietnimese rice-growving.

For the potassiun fertilizers, of minor inportence, one can replage
them by vegetel cinders (25 to 50 ¥ of X%0), straw cinders (13 £ of X 0),
or mother waters of solt mersh (9 £ of X'0)e The remeining mst be
imported.

FYor the nitrogenous fertilizers, the Indochinese Rice Office thought
of replucing them by green fertilizers that, beside the nitrogea derosit

and the enriehment of the soil in hwaus, heve certein other sdvantages
that axre the following:

1) aug.entation of the freshiness of dry lapds end loosening of
conpacted earth,

2) put at the dispoaition of the culture of rice phosphited cnd
potassic cocbinations easy to use.

3) reduction of nitrogoen losses by wishing #s the legumes accumuulate
the nitrates contolned in the soi. cnd utilize them {n proportion with
their fon:ation. Fortilizer triuls vere undertsken to this effeot at the
Cantao Station by BIARD, The study was .eriorued on £ifty-six varieties
of leguces, imported either frou. the iworth or from the center of Vietaam,
or evon abrocd, a8 the ARbrooolus &Airarnuis froi Jopan, The behavior of
these legumes on our lands, scassuct .cortioculzr becsuse of their toxiecity,
wos littls satisfectory, wiich bring BIARD to consclude thst there is molre
of an interest t4 ressarch ard to cultivate these spontonecus legumes in
rice fields as the "cay con bct® (Laahalatia type) that had to be inter-
esting by i{ts hardiness cnd its Jrect .roducti-n of green naterisl. The
Disn~dien (Aaachunocans sonnahiie Botz) could also be tried becsuse of its
re:istence to alumed lrnds, however its production of green cterisl is
veik, Ir terus of imported logume, one covld s..uwy Zaphroais JULTuLsh
whose culture could de done during the dry sesson because of its amsll
water requirensnt. In India, tbe :roins of Iauhrosis DUIDURGA ere aseded
befare the hurvest of the piddy cnd ito vegetation tokes ploce during
the four or five momths of the ury seac-n,

.
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Femure, in insufficient quentity, teciuce of the minor i.portence
of recrirg, cen be ruploced Uy wriificicl ::ziure prepared from ®"luc binh®
nia crocgipag) thet one i inds in abundaice in South Vietnam, The
destruction of these spontenecus vegetetion 48 on the other hand necessery
es it often hinders the overflowin; of the water in the ccnels the the
course of the weter, its presence is 2lso perceived by a reduction of the
pisciculture populction,

Thus, with the green fertilizer: cultiveted "in situ® on well managed
rice fields or ertificial menure rreparec from ®luc binh®, the rice grower
has at hig disposal nitrogenous fertilizing elements thet are inexpensive
that would allow him to reduce his purchases of minersl fertilizers,

The utilization of orgenic marmure reacts feverably on the yield; the
obteined results at the Phu-loc Station (Soctreng) shov in fect that
ffour tons of green metericls, incorporated in the 8o0il in two yeers
produce the some effect as 35 kilog of mineral nitroger®.

The economic production of green fertilizers, however, remains an
erduous prodlem for the lands of Scuth Vietnam; a sstisfactory solution
wvould be obtained only if one had at his disposel bhardy varieties and a
strong production of green msterial.

The encoursgemset to looal production of fertilizers and the help
of tha Govermment to rice growors rmst ain at the srze gcli: the xilo
of the active elament in the fortilizer expressed in kilog of peddy must

(1) The ;rinciple deposits of neturcl phosphates actuelly known in
Indo Chine are:

North Vietnam, . Grottos ir the mozsive XKoikin on the border of
the zmacadrmized road of Pau leng tavong ot ling gon; grottos inm the region
of Necham, near the Chinese frortiar; sorio of smell veins of leng lut,
in the North of Thai luyen; de-ocit of Yun boi end of luc en chau, oz the
border of the Rod liver end of the Song Choy,

Centrel Vietnam, __ Orot?oc of Tharh hos or the border of Song Ma
and of Song Chu; grottos ond fissures in the recion of Vinh on the border
of Song Ca; series of inell veirs in the reglon of Dong bhot,

Canbodia. __ Serie of a-cll veirs in the region of Tuk Fess (province
of Yampot) and to the ¥est of Sottcmdeng.
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must be at least of tho same order es that of fertilizer im redaticmship
with vheat in Frence, that iz to acy:

1 kilog ;gog equivclent to 36kilog of peddy.
1 0.

1 . % — 05 —

The rational utilization of fertilizers in traditionel culture requires
of the sgriculturer knowledge of the principsls, or at least elementary ones,
of merure, to know the role of the N. P. K., the msladies that result from
a poor nutrition., The meager recults obtcined recently in South Vietnam
with the distribution gratis of fertilizer, show the importance of agri-
cultursl populerizetion in the prectice of memure.

Beceuse of the expensiveness of fertilizers, the technical servicesa
end the research cepters must follow their studies in view of utilizing
to the meximum the fertilizing elements incorporated in the soil, in
reducing to & minimum the losses by weshing or by transformation into
non-assimilable products.

Thus, "the transformetion of cyaramide into useble ammonium ions
for the plant must be studied in the case of high lands end rice field
lcnds, principally in teking into account conditions that can influence
this transformations humidity, acidity of the soil, release of coe,
From this study, it will then be possible to deduce from the practical
point of view, the spreading epoch and the time that the fertilizing
element begins to react, the direct sction of the cyenemide and of its
trensformetion products on the pluntation cultures and in perticular cn
the radicular system® (CASTAGNOL).

Ard it is also part of the gocl to best utilize the fertilizings
that the Physiology leboratory propcses to study certein procedur- .3 of
use of fertilizers (1) that hcve siven the beat results ebroad.

The study of "fertilizer plscing" (localizotion of the memire) is
in nrogress. This manure method which consists in plecing the fertile
izing elements in well defined positions, in relation with the seed beds,
allows not only to reduce the dose of epplied fertilizer, but it facile
itates agein the seperation of the vegetation, the fertilizer being
pleced neer the roots, it restreins losses from the soludility of P205
end of xao. the contect of fertilizer with the soil being relatively
limited,

(1, Extract fram the work progrem of the Physiolozy leboratory
of the Indochinese Rice Office.

i A et i ey T o e e e "




s o ST

buresus of consultation end of sgricultural populerizetion. It is part of
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The plowing irtc the grournd of sulfate of ammoniae dry and in depta
(FuXosag) recormended by the Jepenese scientists wes tried, It also
reduces the losses of fertilizirz eleronis incorporated in the soil, in
diminishing the loas of srmoniaccl nitro-en by oxydetion end reduction,.

The treatment of seed beds by nutritive solutions recormended by
the Cutteck Irstituts (India) will be able under little to be populerized. i :
If the emeliorization obtzined by this method is not comperable to that 3 ;
obteined with a copious menure, it is however interesting because of the i
small doses of fertilizing elements employed. . Certoin products of local
origzin conteining hormones, liks cocorut milk, were employed with success,

The treatment of chemicel proiucts with A hormone base (1) will be
attempted in the course of the yesr 1952.

One should notico however that the tre-tient of thes seed beds, either
by mutritive solutions or by hormiones, gives the best resulis only on a
well manured earth. On earth withou* fertilizer, the emslicraticm of
yield will be echieved at the expense of & more repid exhaustion of the
soil: the more vigorous plent demenda more nutritive elements 3o develop
itself.

The study of orgenic menure is also foreseen; it affects the choice
of green fertilizers, and the plowing into the ground of shreded straw
in the lands of the rice fields.

L] *

Althouzh one must follow the research in view of being able to better
utilize all of the elements thct plecy a role in our rice-growing produce
tion, the acquired scientific knowledge already allows the rice grower to
eugment his yield by the rational utilizetion of fertilizers.

However, he can do it only with the aid of v technicel and finencial
essistenca,

By technical essistence we uish to speck of services rendered by the’

these bureaus duty to meke the pecscnts benefit from modern technical
knowledge, to bring to them all of the necessery information and to adept
them to their own problems, The most up to dete rice grower informed of
the results of research equclly has need of counseling end of supplementary

(1) 1In Jepan, the use of sodium sclt of naphtclene-acetic acid gave
en emelioration of 5 % in reletion to the control experiment.

n
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aid to put these results into practice. The vork of egricultursl populere
izetion can be carried out in South Vietnam by egents of the Agricultural
services aided by local guides choser among the rice growers having the
most open minds and more devzlecped socicl sense than the others (the
Huong-kiem-dien). The direction of these :jeuts in a province must be
confided to an egronomist heving general knowledze of the soils and of

the fertilizers. These egroncmists must be eble, in their turn, to consult
the 80il specielists on the most conplex questions.

We hove just briefly underlined the importence of the popularization,
such as it Beuprised the Indochinese Rice Office since its crestion (1).
The results obteined are not however thcse thct ome is in the right to
@iscount because of the particulerly routine end conservative character
of our peasents. A firmer, more directed, agriculturasl politic, besed on
the cbligatory use of fertilizers end selected seed beds could facilitate
the vork of the populerizstion services.

By econonic essistonce, we wish to speek of the subsidy accorded to
the rice growers for the purchece of fertilizoers, in order to maintein e
fevoreble equilibrium between their prices snd those of egricultural
* producta. This subeidy tekes on different forms: prime to the merchants
of fertilizer to allow them to reduce the sellirg prices, orgenizetion
of fer less burdenscme methods of itrensport for tie fertilizers, sale on
credit without interest or & a very smcll rete until harvest. The value

of the supplementary productiocn would permit the rice grower to cover the
purchasing costs of the fertilizings.

(1) In Vietnam where agriculture is still scarcely evolved &and ies
practiced according to encestrel methods, popularizetion must be still more
importent than elsewhere, However the Qersonnel charged with this work

is very reduced; one agent for 3,000 km“, while in Jepen one can coint one
popularization technician per 8 km©.
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The ensemble of measures envisaged evove permits to regsolve the

preblem ¢f fertilizers.,

The reseerches recormended that are nade
data which is most recent of the cheumistry of

ology of rice permitted to further define the
adopte

in teking into account the
the so0il and of the physi-
fertilizer formulas to

Industrinlizetion of tne country will plece at the disposition of
the rice growers not orly feriilizers ev a low price, but will furnish
new openings to the local mea ir the chemiccl industries, Furthermore

it will leed to an appreciable iiporiction of foreign bills due to the
growth in exportation of rice.

Thece measures must be campleted however by & certcin number of
governrentel reforms. Thus the relsticns between Pta dien® and propri-
ctors mst be regulcted in fixing in & rationsl menner the pert of eesch
in the menure, in fixirg the minimum duretion of the farm contract so

that the fcormer can profit fram the residual effects from phosphated
fertilizers.

The importance of rice-growing production for South Vietnam justifies
the epplication of thess diverse meesures. It would permit an annual

surplus of production fram 50,000 to 100,000 tons of peddy (growth frem
25 to 50 & of production) that cen be evelucted at 140,000,000$1C.

Saigon, Merch 31, 1952.
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